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(57) Abstract: A heat transfer plate for 
a plate heat exchanger comprising a heat 
transfer portion (210) having elevations 
and depressions (30; 130; 230), a first port 
portion (G), a second port portion (H), first 
sealing portions (214, 215a-d), and second 
sealing portions (244, 216, 217). The plate 
has a symmetry line (S), which extends from 
a first edge (202) to a second edge (203) of 
the plate and in relation to which the plate's 
heat transfer portion, sealing portions and 
ports to be passed by each of said fluids 
are symmetrically arranged. Said elevations 
and depressions (230) are located in such 
manner relative to said symmetry line (S) 
that when two identical plates are brought 
to abut against each other - one of the plates 
being rotated through 180 degrees about the 
symmetry line (S) - said elevations (230) on 
the plates will form distance means between 
the plates in a large number of positions 
distributed over the heat transfer portions 
(210) of the plates. 
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HEAT TRANSFER PLATE AND PLATE PACK FOR USE IN A PLATE 

HEAT EXCHANGER 

Technical Field of the Invention 

The present invention relates to a heat transfer 
plate, according to the preamble to claim 1, and a plate 
pack for use in a plate heat exchanger. The invention 
5 further relates to a plate heat exchanger consisting of 
such plates and plate packs respectively. 
Background Art 

A plate heat exchanger comprises a plate pack con- 
sisting of a number of assembled heat transfer plates 

10 forming plate interspaces between them. Usually, every 
second plate interspace is connected with a first inlet 
duct and a first outlet duct, each plate interspace being 
arranged to define a flow area and to convey a flow of a 
first fluid between said inlet and outlet ducts. Corre- 

15 spondingly, the other plate interspaces are connected 

with a second inlet duct and a second outlet duct for a 
flow of a second fluid. Thus, the plates are in contact 
with one fluid through one of their side surfaces and 
with the other fluid through the other side surface, 

2 0 which allows a major heat exchange between the two 

fluids . 

Modern plate heat exchangers have heat transfer 
plates, which in most cases are made of thin sheet that 
have been pressed and punched to obtain their final 
25 shape. Each heat transfer plate is usually provided with 
four or more "ports" formed by through holes being 
punched in the plate. The ports of the different plates 
define said inlet and outlet ducts, which extend through 
the plate heat exchanger transversely of the plane of the 

3 0 plates. Gaskets or any other form of sealing means are 

arranged around some of the ports alternately in every 
second plate interspace, and in the other plate inter- 
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spaces around the other ports to form the two separate 
ducts for the first and the second fluids respectively. 

Since the fluid pressure levels attained in the heat 
exchanger during operation are considerable, the plates 
5 need to have a certain stiffness so as not to be deformed 
by the fluid pressure. The use of plates made of sheet 
bars is possible only if these are somehow supported. As 
a rule, this is solved by the heat transfer plates being 
designed with some kind of corrugation so that the plates 

10 abut against each other in a large number of points. The 
plates are fixed to each other between two stiff end 
plates in a "rack" and thereby form stiff units with flow 
ducts in each plate interspace. To obtain the desired 
contact between the plates two different types of plates 

15 are manufactured, which are sandwiched in such manner 

that the plates in the heat exchanger are alternately of 
a first kind and of a second kind. 

A modern example of a plate heat exchanger of this 
type is disclosed in US-A-5 , 226 , 474 . This plate heat ex- 

2 0 changer is intended for evaporation of a liquid fluid 

taken in through a central inlet at the lower edge of 
each plate and discharged from the plate heat exchanger, 
in the form of vapour and concentrated liquid fluid, 
through an outlet located at one upper corner of the 
25 plate. The second fluid is taken in in the form of vapour 
through an inlet located at the other upper corner of the 
plate and discharged in the form of condensate and re- 
sidual vapour through two outlets located at the two 
lower corners of each plate. 

3 0 The manufacture of a plate heat exchanger of this 

type requires two different types of plates, which means 
that two sets of pressing tools are needed, which in turn 
implies big investments. The need for two different types 
of plates also means that large storage space is needed, 
35 both for the finished plates and for the pressing tools. 
Furthermore, the tools have to be changed in connection 
with the pressing of the plates. 
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Ever since the manufacture of plate heat exchangers 
with heat transfer plates made of sheet bars started, a 
solution which means that only one type of plate is 
needed has been in demand in the industry, since this 
5 would be more cost-effective. 

There are some cases today where only one type of 
plate is used, for example in applications subject to two 
fundamental design requirements: on the one hand that in- 
lets and outlets for each heat exchanging fluid can be 

10 located at the same lateral edge of the plates and, on 

the other, that the plates can be designed in such manner 
that size of the inlets and outlets is the same for the 
-respective fluids. An example of such a plate is dis- 
closed in US-A-4 , 359, 087 . 

15 In such specific cases, it is ensured that the ports 

and sealing elements of the plates, such as weld-prepared 
ridges and/or gaskets, are arranged symmetrically about a 
symmetry line located in the centre of the plate between 
the inlet and the outlet of the two fluids and extending 

20 transversely of the main flow direction of the fluids. 

The plates of the heat exchanger are arranged in such a 
way that every second plate is rotated or " flipped" 
through 180 degrees about its symmetry line. The location 
requirement concerning the inlets and outlets is due to 

25 the fact that the location of the sealing means relative 
to the ports that define the inlet and outlet ducts has 
to be the same for all plates. Locating the inlets and 
outlets this way means, however, that only part of the 
plate surface is used efficiently for heat transfer, 

30 since great flow rate differences arise between a partial 
flow taking the shortest way from the inlet to the outlet 
and a partial flow describing on its way from the inlet 
to the outlet a curved path via the opposite edge of the 
plate . 

35 There are other applications where, as a standard 

solution, only one type of metal plate is used, but dif- 
ferent types of gaskets in every second interspace, to 
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constitute the whole plate heat exchanger. In this type 
of structure, every second plate is rotated through 180 
degrees in the plane about a centre line extending, ac- 
cordingly, perpendicularly to the plane of the plate. 
5 This means, just as in the above case, that the different 
ports have to be of the same size. In this plate design, 
different kinds of stiffening means in the form of spe- 
cial gaskets or weigh belts are also often used. However, 
this entails additional costs for manufacture and mount- 

10 ing of the stiffening means. In addition, these stiffen- 
ing means often have a detrimental effect on the func- 
tioning of the heat exchanger since they interfere with 
the flow in an undesired way. 

A further example of prior art is to be found in GB- 

15 A-2,121,525, which discloses a plate heat exchanger in 
the form of an evaporator provided with two different 
types of plates in a plate pack. 

There are, however, a large number of applications 
where the above special cases are not applicable. For 

2 0 example, they cannot be used when one or both fluids 
undergo a phase transformation. There are evaporation 
and/or condensation processes, for example, where a 
liquid is transformed into vapour and vapour is trans- 
formed into liquid, which requires different sizes of the 

2 5 inlets and outlets for the respective fluids (see the 

above-mentioned US-A-5, 226, 474) . 

Thus, there is no general technique for reducing to 
only one the number of plate types in one and the same 
plate heat exchanger. The attempts at solving the problem 

3 0 proposed have either been limited to very special appli- 

cations or require special stiffening means and gaskets 
resulting in a more expensive and poorer construction, 
which means that the economic benefit of only one type of 
plate is lost. 

3 5 There is above all a great need for a reduced number 

of plate types in various forms of condensation and 
evaporation applications, since these require relatively 
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large plates in order to achieve an efficient heat ex- 
change even if one of the fluids is in the vapour phase. 
The need is even more pronounced in connection with 
large-scale industrial operation processes. 
5 Summary of the Invention 

The object of the invention is to provide a solution 
to the above problems. 

More specifically, the primary object of the inven- 
tion is to provide a heat exchanging plate, which is con- 
10 structed in such a way that a plate heat exchanger can be 
manufactured at the lowest possible cost, the flow of 
each of the two heat exchanging fluids in the plate heat 
exchanger being as evenly distributed as possible in the 
respective plate interspaces. Furthermore, the construe- 
15 tion shall be such that the heat transfer plate, when it 
is assembled with similar plates in a plate heat ex- 
changer, is able to resist large pressure differences 
between the heat exchanging fluids. In addition, the con- 
struction should be such that the above advantages may be 
2 0 obtained even if one or both fluids are intended to 

undergo a phase transformation during the heat exchange 
in the plate heat exchanger, and each heat exchanging 
plate, therefore, has to be provided with an inlet port 
area of a different size than the outlet port area for 
25 each of the fluids, or only one of the fluids. 

According to the invention, this object is achieved 
by means of a heat transfer plate of the type described 
by way of introduction and having the features defined 
in claim 1 . 

0 The invention also concerns a plate pack for use in 

a plate heat exchanger, which comprises a number of heat 
transfer plates as above and also has the features de- 
fined in claim 17. 

Furthermore, the invention concerns a plate heat ex- 
5 changer, which has the features defined in claim 21. 

Finally, the invention also concerns use. of a heat 
transfer plate of the type described above. 
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Preferred embodiments of the invention will be 
apparent from the dependent claims. 

The fact that the plate has a symmetry line, which 
extends in the main flow direction of the heat exchanging 
.5 fluids from said first edge to said second edge of the 
plate and relative to which the plate's heat transfer 
portion, sealing portions and ports to be passed by each 
of said fluids are symmetrically arranged results in a 
plate that can be flipped about its symmetry line and 

10 brought to abut against another identical plate for form- 
ing a pair of plates or a plate pack with several plates 
of one and the same type. 

To ensure that the plate, when it is assembled with 
identical plates in a plate heat exchanger, is able to 

15 resist large pressure differences between the heat ex- 
changing fluids, said elevations and depressions are so 
arranged relatively to said symmetry line that when two 
identical plates are brought to abut against each other - 
one of the plates being rotated through 180 degrees about 

2 0 the symmetry line relative to the other - said elevations 
of the plates will form distance means between the plates 
in a number of places distributed over the heat transfer 
portions of the plates. 

Owing to the symmetry properties only one type of 

25 plate is required, which means that only one set of 

pressing tools is needed, which in turn implies smaller 
investments compared to prior art. 

The above symmetry requirements are such that the 
inlet ports and outlet ports for the respective fluids 

30 can be given a different shape and total area, which 

means that the plate can also be used in plate heat ex- 
changers where one or both fluids undergo a total or 
partial phase transformation. 

The symmetric location of the ports also has the ad- 

35 vantage that the fluid flows will cover the major part of 
the plate surfaces instead of only flowing along one or 
the other of the edges of the plates. Furthermore, the 
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symmetric location results in a smaller difference in 
flow paths and thereby in flow rates between different 
partial flows of a fluid in one and the same plate inter- 
space. This ensures a high efficiency of the heat ex- 
5 changer, meaning that for a given heat-exchanging task 
smaller and, thus, cheaper plates can be used. Moreover, 
the risk of the fluid flow in any portion of the plates 
becoming so small that this portion "runs dry 11 , which 
could mean that one of the fluids gets burnt and sticks 

10 to the plate at this portion, is reduced. 

The plates are advantageously formed with circum- 
ferential ridges delimiting the desired flow areas on the 
respective sides of the plates. These ridges form both 
distance means and sealing means. 

15 A preferred way of ensuring that the distance means 

are symmetric point by point with respect to the symmetry 
line is to provide the plate with elongated corrugations 
that form ridges arranged asymmetrically relative to the 
symmetry line. 

2 0 When plates of the type mentioned above are used in 

a plate pack, in which every second plate is flipped 
through 180 degrees about said symmetry line relative to 
the other plates, a plate pack is obtained which is well 
suited for welding in pairs, but which may also be used 

25 in combination with an optional sealing system. Flipping 
every second plate about the symmetry line results in the 
ports and distance means coinciding with the correspond- 
ing elements on an adjacent plate. The plates will be 
arranged so that the first side of each plate faces the 

30 first side of an adjacent plate and the second side of 
each plate faces the second side of an adjacent plate. 
Brief Description of the Drawings 

The invention will be described in more detail below 
with reference to the accompanying schematic drawings, 

35 which by way of example illustrate currently preferred 
embodiments of the invention according to its different 
aspects . 
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Fig. 1 is a plan view of a heat transfer plate 
according to the invention as seen from one side of the 
plate . 

Fig. 2 shows the same heat transfer plate as seen 
5 from the other side relative to Fig. 1. 

Fig. 3 is a cross-section along the line III-III in 
Fig. 1. 

Fig. 4 is a cross-section along the line IV-IV in 
Fig. 1. 

10 Fig. 5 is a cross-section along the line IV-IV in 

Fig. 1 according to an alternative embodiment. 

Fig. 6 shows a heat transfer plate according to an 

alternative embodiment of the invention intended for 

welding in pairs. 
15 Fig. 7 shows a heat transfer plate which corresponds 

to the plate shown in Fig. 6 and which is intended for 

all -welding . 

Detailed Description of Preferred Embodiments 

Heat transfer plates designed according to the in- 

2 0 vent ion are intended for use in a conventional plate heat 
exchanger, the operation of which will thus not be de- 
scribed in more detail. 

A heat transfer plate 1 according to the invention 
consists of pressed thin sheet and has, as seen in Figs 1 

25 and 2, a rectangular main outline. On its one (first) 

side or side la (see Fig. 1) the plate 1 has, at its one 
(first) edge 2, or short side, a first inlet portion A. 
Furthermore, the plate 1 has on its first side la, at the 
second edge 3 opposite to the first edge 2, a first out- 

30 let portion B. 

The plate 1 has a geometrical symmetry line S ex- 
tending between the first inlet portion A and the first 
outlet portion B. 

The first inlet portion A and the first outlet por- 

35 tion B communicate with each other, in terms of flow, 

through a first flow area or heat transfer portion 10 on 
the first side la of the plate 1. The first inlet portion 
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A has a first, centrally arranged inlet port 11 defined 
by a through hole, which is centrally located in such a 
way that it is crossed or intersected by the symmetry 
line S and which is symmetrically shaped on both sides of 
5 this line. The first outlet portion B comprises two first 
outlet ports 12 and 13, which in terms of shape and loca- 
tion are symmetric with respect to the symmetry line S. 
The shape of the two outlet ports 12, 13 is identical, 
and they are each others mirror image with respect to the 

10 symmetry line S and located at the same distance from the 
symmetry line S. 

On its second side lb (see Fig. 2) the plate 1 has a 
second inlet portion C located at the same edge 3 as the 
first outlet portion B and comprising a second inlet port 

15 21. On its second side lb the plate also has a second 

outlet portion D located at the opposite edge 2 and com- 
prising two second outlet ports 22 and 23. The two outlet 
ports 22, 23 are also symmetric in terms of shape and 
location in so far as they have the same shape and are 

2 0 each other's mirror image with respect to the symmetry 

line S and located at the same distance from the symmetry 
line S. The second inlet portion C and the second outlet 
portion D communicate with each other in terms of flow 
through a second flow area or heat transfer portion 20 on 

25 the second side lb of the plate 1. 

The six ports 11-13 and 21-23 previously described 
are all symmetrically arranged relative to the symmetry 
line in so far as the ports 12, 13 and 22, 23 being 
located at a distance from the symmetry line have other 

30 ports 13, 12 and 23, 22, which are exact mirror images of 
the former, and in so far as the ports 11, 21 being 
intersected by the symmetry line are divided in two by 
this line and have two identical halves, which are mirror 
images with respect to the symmetry line S. 

35 The first inlet portion A and the second outlet por- 

tion D are arranged at the same edge 2 and have essen- 
tially the same extension along the symmetry line S. 



BNSDOCID: cWO. 



0167021A1 J_> 



WO 01/67021 



PCT/SE01/00474 



10 

Since the ports 11, 22, 23 are formed of through holes 
the first inlet portion A may be considered, in a certain 
geometrical sense, to comprise the second outlet ports 
22, 23, but as will be apparent from the following these 
5 ports 22, 23 are not connected, in terms of flow, with 
the first inlet portion A. The corresponding geometrical 
as well as flow-oriented definitions also apply to the 
first inlet port 11 and to the ports 12, 13, 21, which 
are formed in the first outlet portion B and the second 

10 inlet portion C. 

For the purpose of clarity the ports intended for 
conveying a first fluid are marked as round or elliptic 
while the ports intended for conveying a second fluid are 
marked as quadrangular. The shape of the ports may natu- 

15 rally be varied according to the types of fluid for which 
the plate heat exchanger is intended. 

The inlet port 11 for the first fluid has a total 
area that is bigger than the total area of the two outlet 
ports 12, 13 for the first fluid. The inverse relation 

20 applies to the ports 21-23; the total outlet area is 

bigger than the inlet area. Thus formed, the plate is in- 
tended for condensation of the first fluid and evapora- 
tion of the second fluid. 

The plate 1 has a material thickness of about 

25 0,4-1 mm and is provided with depressions and elevations 
in such a way that it extends between two parallel geo- 
metrical planes PI and P2 located at a distance of 2-10 
mm from each other. However, these two dimensions are 
heavily dependent on the intended application of the 

30 plate. The depressions and elevations are formed in such 
a way that they on the one hand constitute distance 
means, gasket grooves and/or sealing surfaces and, on the 
other, control the fluid flow. 

The elevations comprise a first circumferential con- 

35 tinuous ridge 14 on the first side la of the plate 1. The 
ridge 14 forms a loop which encompasses and delimits the 
above first flow area 10 on the first side la of the 
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plate 1. The ridge 14 further encompasses the first inlet 
port 11 and said first outlet ports 12, 13. The form of 
the ridge 14 is such, however, that the second inlet port 
21 and said second outlet ports 22, 23 are located out- 
5 side the loop. Moreover, the height of the ridge 14 is 

such that it is tangent to the first geometrical plane PI 
along its entire extension. This shape of the ridge 14 
means that when the plate 1 is brought to abut against an 
identical plate that has been rotated or "flipped" 180 

10 degrees about, said symmetry line S, the ridges 14 of the 
two plates will abut against each other and delimit a 
closed space 10 connecting the first inlet port 11 with 
the two first outlet ports 12, 13. The closed space 10 is 
sealed by the crests of the two ridges 14 of the plates 

15 being welded together so that the two plates become fix- 
edly attached to each other. Through the welding the 
closed space 10 is also sealed against the surroundings. 

The depressions comprise a groove which forms a 
second circumferential continuous ridge 24 on the second 

20 side lb of the plate 1. This ridge 24 forms a loop which 
encompasses the entire plate 1. The ridge 24 on the 
second side lb of the plate 1 is located closer to the 
edge of the plate 1 than the ridge 14 on the first side 
la of the plate 1. The second ridge 24 encompasses all 

25 the ports 11-13, 21-23 and said second flow area 20 on 
the second side lb of the plate 1. The height of the 
ridge 24 is such that it is tangent to the second geomet- 
rical plane P2 along its entire extension. This shape of 
the ridge 24 means that when the plate 1 is brought to 

30 abut against an identical plate that has been rotated or 
"flipped" 180 degrees about said symmetry line S, the 
ridges 24 of the two plates will abut against each other 
and delimit a closed space 20 connecting the second inlet 
port 21 with the two second outlet ports 22, 23. 

35 To ensure that the closed space 20 is not connected 

with the ports 11-13 for the first fluid, the plate 1 has 
on its second side lb a number of continous ridges 25-27 
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which encompass these ports 11-13 and which are also tan- 
gent to the second geometrical plane P2 along their en- 
tire extension. These ports 11-13 are thereby delimited 
so that they are not connected to said closed space 20. 
5 The closed space 20 is sealed by the crests of the ridges 
24-27 of the two plates extending along the periphery and 
encompassing the ports being welded together so that the 
two plates are fixedly attached to each other. Through 
the welding the closed space 20 is also sealed against 

10 the surroundings. The ridges 25-27 encompassing the ports 
are located closer to the respective ports 11-13 than the 
ridge 14 on the first side la of the plate 1. Such weld- 
ing together of several plates is described in more de- 
tail in, for example, EP-A-623 204. 

15 According to an alternative embodiment, the outer 

ridge 24 of the second side lb of the plate 1 may be 
replaced by a gasket 4 0 suitably located in the valley on 
the second side lb that is formed by the back of the 
ridge 14 on the first side la. In this case, the crests 

2 0 25-27 on the second side lb around the first inlet port 

11 and the two first outlet ports 12, 13 are suitably 
replaced with a gasket groove and a gasket. This way of 
welding in pairs and arranging a gasket in every second 
gap is disclosed in the Patent Specification US-A- 

25 4,359,087 mentioned by way of introduction. 

The central portion of the plate 1, i.e. the portion 
of the plate 1 that is located between the inlet and out- 
let portions, has a number of elongated corrugations 30 
forming ridges and valleys, alternately, on both sides of 

30 the plate 1. The corrugations 30 are tilted and thus 
cross the symmetry line S of the plate 1 at an angle 
other than 90 degrees, thereby being asymmetrically ar- 
ranged with regard to the symmetry line S. The relative 
distance, extension, profile, location and orientation 

3 5 of the corrugations 3 0 is largely determined by the fluid 

flows for which the heat exchanger is intended. The cor- 
rugations may, for example, be arranged in a herringbone 



BNSDOCID: <WO. 



0167021A1J_> 



WO 01/67021 



PCT/SE01/00474 



13 

pattern along a direction perpendicular to the symmetry 
line S (see Fig. 6 and Fig. 7) . At least some of said 
corrugations are tangent to said geometrical planes PI, 
P2 so that when to plates are brought to abut against 
5 each other, the asymmetrical ridges will abut against 
each other crosswise in a large number of points. These 
points ensure that the plates are correctly spaced in 
relation to each other and give the support required for 
each plate to avoid deformation of the plate due to the 

10 pressure that the fluids exert on each plate during 

operation. The points, defined by the abutment of the 
asymmetrical corrugations 30 against each other, are sym- 
metrically arranged relatively to the symmetry line S. 
Thus, the corrugations 3 0 serve two purposes: they are 

15 intended to affect the fluid flow and they serve as dis- 
tance means between the plates. 

As a complement or an alternative to the asymmetric 
elongated corrugations 3 0 the plate can be made to have 
short ridges or concentrated protrusions 31, which in 

20 that case are symmetrically arranged relatively to the 
symmetry line S. 

Plates of the type described above are used in plate 
packs for plate heat exchangers. A number of plates are 
assembled in a pack so that they are parallel in relation 

2 5 to each other and abut against each other by means of the 

ridges, protrusions, corrugations and possible gaskets 
described above. Every second plate of the plate pack is 
rotated or "flipped" through 180 degrees about said sym- 
metry line. This results in the respective ports of the 

3 0 plates coinciding to form ducts, which extend through the 

plate pack. Furthermore, the circumferential ridges and 
the flow areas form, in the way described above, the 
closed spaces or flow ducts in the plate interspaces. The 
flow duct of every second plate interspace is connected 
35 with said first inlet and outlet ports and the flow ducts 
of the other interspaces are connected with said second 
inlet and outlet ports. 
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According to an embodiment, the plates of the plate 
pack are fixedly attached to each other by welding to- 
gether the ridges of the plates abutting against each 
other (see Fig. 3 and Fig. 4) . When all the plates are 
5 fixedly attached to each- other, the ridges encompassing 
the flow areas 10 and 2 0 respectively and the ridges 
25-27 encompassing those ports 11-13 that should not be 
connected with the second flow area 2 0 are welded to- 
gether . 

10 According to another embodiment, the plates of the 

pack are only fixedly attached to each other in pairs by 
welding together the abutting ridges of the two plates 
(not shown) . For example, the ridges of the second side 
lb of the respective plates can be welded together and 

15 the back of the circumferential ridge can be used as a 
gasket groove on the first side la of the respective 
plates. Thus only one simple gasket is required. Accord- 
ingly, the plate pack consists of a number of plate 
pairs, "cassettes", wherein gaskets are arranged between 

20 the plate pairs. 

The current use of the heat exchanger determines 
whether the plates should be attached in pairs, not 
attached at all or attached all together. For example, 
the plates can be welded in pairs and gaskets arranged in 

2 5 every second interspace. This is convenient, for example, 

when one fluid is water and the other fluid is a food 
product, or any other product requiring cleaning of the 
plates. In this case, the water is conveyed through the 
fixedly attached pairs of plates, and the second fluid is 

3 0 conveyed in the interspaces sealed by means of gaskets, 

the interspaces being thus accessible for cleaning (see 
Fig. 5) . 

According to an alternative embodiment, the plate 
101 having a rectangular main outline (see Fig. 6) com- 
35 prises a first port portion E at a first edge 102 of the 
plate 101 and a second port portion F at a second edge 
103 located opposite the first edge 102 . The two port 
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portions E, F each has three ports 111-112, 121-124. The 
central port 111 of the first portion E is the inlet port 
for a first fluid and the central port 112 of the second 
portion F is the outlet port for the first fluid. The two 
5 outer ports 121, 122 of the second port portion F are in- 
let ports for a second fluid and the two outer ports 123, 
124 of the first port portion E are outlet ports for the 
second fluid. 

The plate 101 shown in Fig. 6 is intended for weld- 

10 ing in pairs, i.e. the plates should be fixedly attached 
in pairs and the plate pairs should be sealed in relation 
to one another by means of gaskets. The plate 101 has a 
number of depressions or grooves 114, 115a-d, 116 , 117, 
some of which are intended to receive gaskets. 

15 The plate 101 comprises a groove 114 extending along 

the entire periphery of the plate 101, which is pressed 
using the entire press depth and arranged to receive a 
gasket. On the back of the plate 101 in Fig. 6 said 
groove 114 will form a ridge, which will abut against a 

2 0 corresponding ridge of an abutting plate, the ridges 
being welded together. 

The plate 101 further comprises grooves 115a-d lo- 
cated at the respective corners of the plate 101. These 
corner grooves 115a-d connect to the circumferential 

1 5* groove 114 and are each arranged to receive a gasket. 
However, the grooves 115a-d are not pressed using the 
entire press depth, which means that the ridges formed by 
these grooves 115a-d on the second side of the plate 101 
will not abut against the corresponding ridges of an 

10 abutting plate. The reason is that the ports 121-124 lo- 
cated in the corners should be connected with each other 
through the heat transfer surface 120 on said second side 
of the plate. To obtain a sufficient sealing pressure the 
corner grooves 115a-d may be provided with a number of 

15 concentrated recesses that are pressed using the entire 
press depth in such a way that the ridges formed on the 
second side of the plate will abut against each other in 
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certain points. Alternatively, weigh belts can be ar- 
ranged on the back of the plate 101 in order to obtain a 
sufficient sealing pressure. Thus, the gaskets in the 
grooves 115a-d are thinner than the gasket provided in 
5 the groove 114 . 

The plate 101 further comprises a groove 116 encom- 
passing the inlet port 111 and a groove 117 encompassing 
the outlet port 112 for the first fluid. The grooves are 
pressed using the entire press depth and are intended to 
10 be welded together on the back as the back of the circum- 
ferential groove 114. The grooves 111, 112 encompassing 
the ports are not, however, intended to receive any gas- 
ket . 

With the embodiment of the plate 101 described above 

15 the first fluid will flow between the central ports 111, 
112 and along the front or first side of the plate shown 
in Fig. 6. The gaskets in the corner grooves 115a-d and 
the gasket in the circumferential groove 114 provide a 
seal between this flow and the surroundings and the ports 

2 0 121-124 located in the corners. On the second side of the 
plate 101 the second fluid will flow. The welding of the 
back sides of the circumferential groove 114 and the 
grooves 116, 117 encompassing the ports provide a seal 
between this flow and the surroundings and the central 

25 ports 111, 112 respectively. Since the corner grooves 

115a-d are not pressed using the entire press depth, the 
second fluid is able to flow between the ports 121-124 
and the heat transfer surface. This plate 101 also com- 
prises a number of depressions and elevations 13 0 formed 

30 in the heat transfer portion 110 of the plate 101, which 
form distance means as described above. In this case, the 
depressions and elevations are formed as a corrugation 
arranged in a "herringbone pattern", i.e. each corruga- 
tion ridge consists of two ridge portions tilted rela- 

35 tively to each other and forming an arrow shape. Several 
such arrow-shaped ridge portions and intermediary valleys 
are arranged along a common "arrow" or herringbone line. 
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Fig. 7 shows a plate 2 01, which has the same port 
configuration as the plate 101 in Fig. 6 and is intended 
for all -welded constructions. 

The plate 201 has an elongated rectangular main out- 
5 line and comprises six ports 211, 212, 221-224 that are 
arranged in port portions located at the two short sides 
of the plate 201. The plate 201 comprises a heat transfer 
portion 210 between the port portions. 

The plate 201 further comprises a central port 211, 

10 212 in each of the port portions, the ports being in- 
tended to be connected with each other through a flow 
area across one side 201a of the heat transfer portion 
210 of the plate 201. A seal between this flow area and 
the surroundings is provided by a ridge 214 which extends 

15 along the entire periphery of the plate 201 and which is 
intended to abut against and be welded onto a correspond- 
ing ridge on an adjacent plate. The plate 2 01 further 
comprises four ridge portions 215a-d connecting to and 
encompassing and sealing, together with the circumferen- 

20 tial ridge 214, four ports 221-224 located in the respec- 
tive corners of the plate 201, said ports being intended 
to be connected with each other through the second side 
of the plate 201. The corner ridges 215a-d are also in- 
tended to be welded onto the corresponding ridges of an 

25 abutting plate. 

On its second side (opposite the side 201a shown in 
Fig. 7) the plate 2 01 has a ridge 244 extending along the 
periphery. This ridge 244 is intended to abut against and 
be welded onto a corresponding ridge of an abutting plate 

3 0 for providing a seal between the flow area on the second 
side of the plate 2 01 and the surroundings. To ensure 
that the central ports 211, 212 are not connected with 
this flow area the plate 201 has two additional ridges 
216, 217 on its second side encompassing the respective 

35 central ports 211, 212. These ridges 216, 217 are also 
intended to be welded onto the corresponding ridges of 
an abutting plate. 
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In addition, the plate 201 comprises corrugations 
23 0, which form a herringbone pattern in the heat trans- 
fer portion of the plate 201. The corrugations are in- 
tended to serve as distance means. 
5 It is to be appreciated that a number of modifica- 

tions of the embodiments described herein are possible 
within the scope of the invention, as defined in the 

appended claims. 

Other materials with sufficient heat transfer capac- 

10 ity may be used, for example, in the heat transfer plates 
instead of metal. This applies particularly when a fluid 
is corrosive, aggressive or in any other way not suitable 
for use in connection with metals. Different metals may 
also be used in different applications depending on the 

15 fluids conducted through the heat exchanger. 

Any other process such as gluing or soldering, which 
provides a fixed attachment and an adequate sealing, can 
replace the welding. 

Furthermore, there are other variants of the con- 

20 figuration of the plates with respect to fixed attach- 
ments and gaskets respectively. For example, the plates 
may be fixedly attached to plate packs consisting of ten 
plates, wherein several plate packs are assembled to form 
a plate heat exchanger in which gaskets are arranged to 

2 5 provide a seal between adjacent plate packs. 
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CLAIMS 

1. A heat transfer plate for a plate heat exchanger 
comprising 

a heat transfer portion (10, 20; 110, 120; 210, 220) 
located between two opposite edges (2, 3; 102, 103; 2 02, 
203) of the plate (1; 101; 201) and having, on a first 
side (la; 101a; 201a) of the plate, elevations and de- 
pressions (30; 130; 230), which form the corresponding 
elevations and depressions on the opposite second side 
(lb; 101b; 201b) of the plate, 

a first port portion (A, D; E; G) located at a first 
edge (2; 102; 2 02) of said edges and having at least one 
15 port (11; 111; 211) to be passed by a first fluid and at 
least one port (22, 23; 123, 124; 223, 224) to be passed 
by a second fluid, 

a second port portion (B, C; F; H) located at a sec- 
ond edge (3; 103; 2 03) of said edges and having at least 
20 one port (12, 13; 112; 212) to be passed by said first 
fluid and at least one port (21; 121, 122; 221, 222) to 
be passed by said second fluid, 

first sealing portions (14; 114, 115a-d; 214, 215a- 
d) encompassing on the one hand, on said first side (la; 
25 101a; 201a) of the plate, a first surface which covers 

the heat transfer portion (10; 110; 210) of the plate as 
well as the ports (11-13: 11, 112: 211, 212)' to be passed 
by said first fluid, and separately encompassing, on the 
other hand, the ports (21-23; 121-124; 221-224) to be 
30 passed by said second fluid, and 

second sealing portions (24-27; 114, 116, 117; 244, 
216, 217) encompassing on the one hand, on said opposite 
second side (lb; 101b; 201b) of the plate, a second sur- 
face, which covers the heat transfer portions (10; 110; 
35 210) of the plate as well as the ports (21-23; 121-124; 
221-224) to be passed by said second fluid, and encom- 
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passing separately, on the other hand, the ports (11-13; 
111, 112; 211, 212) to be passed by said first fluid, 

whereby the ports for said first fluid, when the 
plate forms part of a plate heat exchanger, are arranged 
5 to communicate with a first passing space delimited by 
said first side of the plate in the area of said heat 
transfer portion, whereas the ports for said second fluid 
are arranged to communicate with a second passing space 
delimited by said opposite second side of the plate in 
10 the area of the heat transfer portion, 

characterised in 

that the plate has a symmetry line (S) , which ex- 
tends from said first edge (2; 102; 202) to said second 
edge (3; 103; 203) of the plate and in relation to which 

15 the plate's heat transfer portion, sealing portions and 
ports to be passed by each of said fluids are symmetri- 
cally arranged, and 

that said elevations and depressions (30; 130; 230) 
are arranged relative to said symmetry line (S) in such 

2 0 manner that when two identical plates are brought to abut 
against each other - one of the plates being rotated 
through 180 degrees about the symmetry line (S) relative 
to the other - said elevations (30; 130; 230) of the 
plates will form distance means between the plates in a 

2 5 number of places distributed over the heat transfer por- 

tions (10; 110; 210) of the plates. 

2. A heat transfer plate according to claim 1, 
wherein said first sealing portions comprise a first 
ridge (14; 114; 214) located on the first side of the 

3 0 plate and extending round said first surface. 

3. A heat transfer plate according to claim 2, 
wherein the extension of the ridge (14; 114; 214) is 
symmetric relative to the symmetry line (S) . 

4. A heat transfer plate according to claim 2 or 3 , 

3 5 wherein the back of the ridge (14; 114; 214) forms a gas- 
ket groove on the second side of the plate. 
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5. A heat transfer plate according to any one of 
claims 2-4 , wherein said second sealing portions comprise 
a second ridge (24; 114; 244) located on the second side 
of the plate and extending round said second surface. 
5 6. A heat transfer plate according to claim 5, 

wherein the extension of said second ridge (24; 114; 244) 
is symmetric relative to the symmetry line (S) . 

7. A heat transfer plate according to any one of the 
preceding claims, wherein the total port area for one of 

10 the fluids in said first port portion (A, D; E; G) has a 
different size for the same fluid in said second port 
portion (B, C; F; H) . 

8. A heat transfer plate according to any one of the 
preceding claims, wherein the total port area for each of 

15 the fluids in said first port portion (A, D; E; G) has a 
different size than the total port area for each fluid in 
said second port portion (B, C; F; H) . 

9. A heat transfer plate according to claim 7 or 8, 
wherein the total port area for each of the fluids is 

20 larger in said first port portion (A, D; E; G) than in 
said second port portion (B, C; F; H) . 

10. A heat transfer plate according to any one of 
the preceding claims, wherein said first port portion (A, 
D; E; G) comprises a central inlet port (11; 111; 211) 

25 which is intersected by the symmetry line (S) . 

11. A heat transfer plate according to any one of 
the preceding claims, which comprises at least three 
ports at said first edge (2; 102; 202) and three ports at 
said second edge (3; 103; 203) of the plate. 

30 12. A heat transfer plate according to claim 11, 

which has three ports in each port portion, the middle 
port (11) at said first edge being connected with the two 
outer ports (12, 13) at said second edge and the middle 
port (21) at said second edge being connected with the 

35 two outer ports (22, 23) at the first edge. 

13. A heat transfer plate according to claim 11, 
which has three ports in each port portion, the middle 
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port (111; 211) at said first edge being connected with 
the middle port (112; 212) at said second edge, and the 
two outer ports (121, 122) at the second edge being con- 
nected with the two outer ports (123, 124) at the first 
5 edge . 

14 . A heat transfer plate according to any one of 
the preceding claims, which has an essentially elongated 
rectangular shape, wherein the port portions are located 
at the respective short sides. 

10 15. A heat transfer plate according to any one of 

the preceding claims, wherein the distance means comprise 
a number of ridges (30; 130; 230) that are asymmetrically 
arranged relative to the symmetry line, so that when two 
identical plates are brought to abut against each other - 

15 one of the plates being rotated through 180 degrees about 
the symmetry line relative to the other - said ridges on 
the respective plates will abut against each other cross- 
wise in a large number of positions distributed over the 
heat transfer portions (10; 110; 210) of the plates. 

20 16. A heat transfer plate according to claim 15, 

wherein the ridges (30; 130; 23 0) extend parallel in a 
direction forming an angle with the symmetry line. 

17. A plate pack for a plate heat exchanger, 
characterised in that it comprises a plural - 

25 ity of heat transfer plates according to any one of the 
preceding claims, every second heat transfer plate being 
rotated through 18 0 degrees about said symmetry line so 
that the heat transfer plates of the plate pack abut 
against each other with the first side (la; 101a; 201a) 

30 of the respective plates facing the first side (la; 101a; 
201a) of an adjacent plate and the second side (lb; 101b; 
201b) of the respective plates facing the second side 
(lb; 101b; 201b) of an adjacent plate. 

18. A plate pack according to claim 17, wherein the 
35 plates are permanently and sealingly interconnected in 

pairs to form -a pair of plates. 



BNSDOCID: <WO 0167021A1J_> 



PCT/SE01/00474 



23 

19. A plate pack according to claim 18, wherein 
gaskets are arranged between adjacent pairs of plates. 

20. A plate pack according to claim 18, wherein the 
pairs of plates are permanently and sealingly intercon- 

5 nected. 

21. A plate heat exchanger, character- 
ised in that it has at least one plate pack according 
to any one of claims 17-20. 

22. Use of a heat transfer plate according to any 
10 one of claims 1-16 for manufacturing a plate heat ex- 
changer according to claim 21. 

23. Use of a plate pack according to any one of 
claims 17-2 0 for manufacturing a plate heat exchanger 
according to claim 21. 
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